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Method and equipment for aligning the feeding beam of 
a rock drilling equipment 

The invention relates to a method of aligning 
5 the feeding beam of a rock drilling equipment with a 
hole to be drilled, wherein the inclination of the 
feeding beam is measured in the direction of two 
vertical measuring planes at an angle with respect to 
each other by means of two gravity-operated sensors 

10 responsive to the position of the feeding beam, each 
sensor indicating the inclination of the feeding beam 
in the direction of one of the planes, and the feed- 
ing beam is turned so as to position the drill rod in 
a desired drilling direction by adjusting the in- 

15 clination of the feeding beam with respect to the 
measuring planes on the basis of the values of the 
angles of inclination obtained by means of the 
sensors . 

The invention is also concerned with a rock 

20 drilling equipment for realizing the method of claim 
1, the equipment comprising a carrier, a boom mounted 
to the carrier rotatably by means of joints, and a 
feeding beam for a drilling machine, the feeding beam 
being mounted to the end of the boom turnably about 

25 joints perpendicular to each other, two gravity- 
operated inclination sensors for measuring the 
inclination of the feeding beam with respect to two 
vertical measuring planes at an angle with respect to 
each other, and display means for indicating 

30 inclination angle values measured by the sensors. 

To drill holes in rock, the feeding beam is 
positioned in parallel with a plane defined by the 
row of holes to be drilled, especially when loosening 
rock for further processing. Similarly, in some 

35 cases, it is desirable to drill holes in systematic, 
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regular fields in order to be able to perform the 
blasting as efficiently and accurately as possible. 
To drill a row of holes in a predetermined direction , 
the drilling direction is usually determined in x and 
5 y planes vertical and perpendicular to each other. 
Typically , the object is to carry out the drilling in 
such a way that the y plane is parallel to the 
longitudinal axis of the carrier, and the x plane is 
perpendicular to it in order that the drill rod could 

10 be positioned more easily in a desired direction. The 
positioning is typically carried out by means of 
aligners of different types. 

To determine the position of the feeding beam, 
it is known to use gravity-operated sensing means, 

15 whereby the purpose is to detect the direction of the 
feeding beam with respect to the vertical direction. 
Such means are described e.g. in SE Patent 392 319, 
which discloses a sensor box attached to the feeding 
beam and containing a gravity-operated sensor. This 

20 sensor box provides both x-direction and y-direction 
angle display on a screen positioned in front of the 
driller. In order to allow for the direction of the 
boom with respect to the carrier, the sensor box is 
attached to the feeding beam rotatably about an axis 

25 parallel to the drill rod, and the driller can turn 
the sensor box in proportion to the turning of the 
boom in such way that the measuring directions of the 
sensors remain unchanged in relation to the original 
vertical plane. 

30 GB Patent 1 325 240, in turn, discloses an 

arrangement in which the feeding beam comprises a 
control valve, which is operated in response to by a 
gravity- operated weight sensor and which controls the 
turning cylinders of the feeding beam during the 

35 movement of the boom in such a way that the position 
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of the feeding beam remains substantially unchanged. 
In this arrangement, the feeding beam and thus the 
drill rod are first turned to a desired angular posi- 
tion with respect to the end of the boom, whereafter 
5 the gravity-operated control valve is positioned 
vertically and fastened in place. When the displace- 
ment of the boom causes the position of the feeding 
beam to deviate from the original position, the 
gravity-operated sensor connects one or more of the 
10 cylinders turning the feeding beam in operation until 
the feeding beam has returned to its original 
direction. 

It is also known e.g. from US Patent 4,514,796 
and FR Patent 82 00 648 to calculate the direction of 

15 the drill rod with respect to the carrier of the 
drilling equipment by means of various sensors, 
whereas the direction of the drill rod with respect 
to the surface of the earth or the force of gravity 
is not determined in any way, whereby the position of 

20 the carrier is not taken into account in any way. 

A drawback of the known arrangements is that 
the alignment is difficult as solely the x and y 
planes can be utilized. The control of the equipment 
is difficult and the driller has to perform mechani- 

25 cal adjustments and other measures to ensure reason- 
ably successful alignment. The equipments do not 
reckon with the angle error occurring in cases where 
the feeding beam is turned both in x and y direction. 
With known arrangements, angle errors are avoided 

30 only when the turning axes of the feeding beam are 
turned fully in parallel with the x and y planes, 
whereby the apparatus has to be displaced for each 
hole in such a way that the longitudinal direction of 
the boom is parallel with the y axis or by utilizing 

35 a separate additional joint by means of which the 
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feeding beam and its conventional turning joints can 
be turned in such a way that they are parallel with 
the x and y planes* The additional joint construction 
required in the latter case is heavy and expensive, 
5 in addition to which additional sensing means are 
needed to be able to allow for the direction in every 
case. Moreover, this construction makes the equipment 
difficult to control and causes extra strains to be 
exerted both on the boom and the other structures. 

10 Furthermore, the known arrangements do not allow for 
the error caused by the inclination of the carrier 
when the inclination of the feeding beam is 
determined by means of sensors responsive to the 
force of gravity. Finally, the equipments presently 

15 in use do not enable accurate determination of 
drilling depth, but the drilling depth has to be cal- 
culated separately while taking into account the 
inclination of the plane. 

The object of the present invention is to 

20 provide a method and an equipment which avoids the 
problems described above and by means of which the 
alignment of both the feeding beam and the drill rod 
and, if required, the drilling depth can be 
determined and realized reliably and, if required, 

25 fully automatically. 

This is achieved by means of a method according 
to the invention in such a way that the angle value 
indicated by the sensor is corrected by calculation 
in such a way that it corresponds to the actual angle 

30 of inclination of the feeding beam by allowing for 
the influence of an error caused by the inclination 
of the feeding beam in the other measuring plane at 
an angle with respect to the measuring plane of the 
sensor, and that the feeding beam is aligned in a 

35 predetermined direction on the basis of the angle 
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value of the sensor after the value has been 
corrected by calculation so that it corresponds to 
the actual angle of inclination. 

The basic idea of the method according to the 
5 invention is that the inclination of the feeding beam 
with respect to the surface of the earth is measured 
by means of two sensors measuring inclination in 
planes perpendicular to each other. The difference 
between the angle values obtained by the sensors and 

10 the actual angle of the feeding beam in the direction 
of a predetermined plane is compensated for by cal- 
culating this error, that is, the difference between 
the angle value of one sensor and the actual angle of 
the feeding beam in the measuring plane of this 

15 sensor, the error being caused by the fact that the 
feeding beam is also inclined in the direction of the 
other plane. According to one preferred embodiment of 
the invention, the inclination of the feeding beam 
with respect to the boom is measured separately by 

20 means of separate sensors in such a way that the in- 
clination in the y direction is measured as the turn- 
ing angle of the joint between the boom and the feed- 
ing beam, which turning angle is independent of the x 
angle. The x angle is measured with respect to the 

25 joint between the feeding beam and the boom and is 
corrected by calculation to obtain the actual x 
angle, taking into account the angle error caused by 
the y angle. If the boom deviates from the direction 
of the y plane, the corresponding mathematical cor- 

30 rections are made both in the y angle and on the 
basis of it in the x angle to achieve the actual 
direction angles. Thus the direction of the drill rod 
and the feeding beam can always be determined as 
actual direction angles, and this can be effected 

35 mathematically in such a manner that the driller can 
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read the actual angles on the screen, or the set 
angles are fed to the equipment , and so it always 
calculates the actual angles and adjusts the feeding 
beam in accordance with the preset angle values. 
Similarly, the drilling can be performed by 
determining it in a cylindrical coordinate system by 
determining a deviation angle relative to the y-axis 
and an inclination angle relative to a vertical axis 
parallel to the force of gravity in this direction, 
whereby the drilling is easy to adjust and realize 
irrespective of variation in the wall to be drilled 
and the position of the carrier. 

The equipment according to the invention is 
characterized in that it comprises a calculator with 
15 a calculating device for correcting the angle value 
indicated by at least one of the sensors by calculat- 
ing so that it corresponds to the actual angle of 
inclination of the feeding beam by taking into 
account the influence of the inclination of the feed- 
20 ing beam in a measuring plane at an angle with 
respect to the measuring plane of the sensor on the 
angle value of the sensor; and a control unit for 
aligning the feeding beam in a predetermined 
direction on the basis of the angle values corrected 
25 by calculation. 

The basic idea of the equipment according to 
the invention is that the inclination of the feeding 
beam with respect to the force of gravity, that is, 
with respect to the surface of the earth, is measured 
by means of two sensors in two planes perpendicular 
to each other and parallel to the force of gravity, 
that is, perpendicular to the surface of the earth, 
and that the equipment comprises a calculator which 
calculates an error or a difference between the angle 
35 value obtained by the sensor and the actual inclina- 
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tion of the feeding beam. The error is due to the 
fact that the feeding beam is also inclined in the 
second measuring plane perpendicular to the first 
measuring plane. The calculator then displays the 
5 actual inclination of the feeding beam obtained 
through calculation. The basic idea of one preferred 
embodiment of the equipment according to the inven- 
tion is that the inclination is measured in the 
longitudinal direction of the boom by means of a 

10 separate gravity-operated sensor, and so the angle 
value obtained by this sensor is independent of the 
other inclination angle of the feeding beam. Further, 
the inclination of the feeding beam in the transverse 
direction of the boom is measured by means of a 

15 second gravity- operated sensor , and the angle value 
obtained by this sensor can then be corrected by cal- 
culation on the basis of the angle value obtained by 
the first sensor so that the actual angle value in 
the transverse direction is obtained. Furthermore, in 

20 the preferred embodiment of the equipment according 
to the invention , the calculating means are arranged 
to calculate the corrected angle values on the basis 
of the angles between the boom and the carrier and 
the geometry of the boom, that is, the length of its 

25 parts and the angles of the boom joints , i.e. the 
angle values obtained by angle sensors provided in 
the joints, and the geometrical length values set in 
the calculating means both when the feeding beam 
turns in the longitudinal direction of the boom and 

30 in a direction transverse to it, whereby the actual 
angle values are always obtained with respect to the 
defined basic planes when drilling holes in a row in 
a predetermined direction. 

The invention will be described in greater 

35 detail with reference to the drawings, in which 
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Figure 1 is a schematic perspective view of a 
rock drilling equipment according to the invention 
when the method is applied for determining the 
inclination of the feeding beam by means of x and y 
5 planes perpendicular to each other; 

Figure 2 is a schematic perspective view of a 
rock drilling equipment according to the invention 
when the inclination of the feeding beam is 
determined as a direction angle and as an inclination 
10 in a plane defined by the direction angle; 

Figure 3 is a schematic perspective view of a 
rock drilling equipment according to the invention 
when the inclination of the feeding beam is measured 
by means of two separate sensors , one of which is 
15 arranged to measure the inclination of the feeding 
beam in the longitudinal direction of the boom and 
the other in its transverse direction; and 

Figure 4 is a schematic perspective view of the 
measurement of the inclination of the feeding beam 
20 when separate gravity-operated sensors indicating 
inclination with respect to the surface of the earth 
are provided in the carrier of the rock drilling 
equipment . 

Figure 1 shows schematically a rock drilling 
25 equipment comprising a carrier 1, to which a boom 3 
is mounted rotatably about a vertical axis on a 
vertical joint 2. A feeding beam 6 is attached to the 
end of the boom 3 rotatably about a horizontal axis 4 
and about an axis 5 perpendicular to the axis 4, a 
30 drilling machine with a drill rod being arranged to 
move along the feeding beam 6 in the direction of its 
longitudinal axis in a manner known per se, which 
will not be described more closely herein. 

A sensor box 7 containing gravity-operated 
35 sensors 7x and 7y known per se is attached to the 
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feeding beam 6. The structure and operation of the 
sensors are known per se, and the sensors may operate 
similarly as or utilize the same principle as e.g. 
the gravity- operated sensors disclosed in SE Patent 
5 392 319. In Figure 1, a vertical line defined by the 
force of gravity is indicated with the reference P; 
in the case of this figure, the carrier 1 is in a 
horizontal position, that is, the plane defined by 
the carrier is perpendicular to the line P. Similar- 

10 ly, a first measuring plane to be used in the in- 
clination measurement, i.e. an y plane, is parallel 
to the longitudinal axis of the boom 3 and to the 
line P, and so the sensor 7y indicates the inclina- 
tion of the feeding beam in the y plane as an angle 6 

15 between the longitudinal axis of the feeding beam and 
the vertical line P. Correspondingly, a second 
measuring plane, i.e. an x plane is perpendicular to 
the y plane and parallel to the line P, and the 
sensor 7x indicates the inclination of the feeding 

20 beam in the x plane as an angle a between the 
longitudinal axis of the feeding beam and the line P. 
When the feeding beam is inclined solely in the 
direction of one measuring plane, such as the y 
plane, the sensor of this plane indicates accurately 

25 the inclination of the feeding beam. When the feeding 
beam is additionally turned in the direction of the x 
plane, the sensor 7y gives a greater angle value even 
though the angle actually remains unchanged in the 
direction of the y plane. As a consequence, when 

30 calculating the actual direction of the feeding beam, 
the influence of the inclination in the direction of 
the other plane has to be taken into account in order 
to avoid erroneous drilling direction. In Figure 1, 
the situation has been simplified in many respects, 

35 For the sake of clarity, it is assumed that the 
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carrier 1 is in the horizontal position and that the 
boom 3 is parallel to the plane of the carrier. The 
equipment according to the invention comprises a 
calculator unit 8 to which the angle sensors 
5 contained in the sensor box 7 are connected and which 
calculates the actual inclination angle of the 
feeding beam on the basis of the angles a and S 
measured by the two sensors. A display device 9 
attached to the calculator unit 8 shows the actual 

10 direction of the feeding beam, whereby the feeding 
beam can be turned in desired directions by control 
means known per se and therefore not shown until its 
actual calculated angle values and the angle values 
of a predetermined drill hole direction are equal. 

15 Figure 2 shows a simplified drilling equipment 

similar to that shown in Figure 1. In Figure 2, the 
direction of the feeding beam 6 is measured by means 
of the inclinations of the x and y planes defined 
similarly as in Figure 1. However, the direction of 

20 the longitudinal axis of the feeding beam is defined 
in a cylindrical coordinate system, in which the 
longitudinal axis has a direction angle ^- which is 
defined in a plane perpendicular to the line P, that 
is, substantially in the plane of the surface of the 

25 earth beginning from the y plane, and further as a 
turning angle 6 of the longitudinal axis of the 
feeding beam 6 away from the line P in a plane 
defined by the direction angle tf- and the line P. 

Figure 3 shows a simplified arrangement in 

30 accordance with Figure 1. In Figure 3, the sensor 7x 
determining the inclination in the x plane and the 
sensor 7y determining the inclination in the y plane 
are mounted separately so that the sensor 7x is posi- 
tioned at the side of the feeding beam 6 so that it 

35 reacts to inclination changes in both the x plane and 
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the y plane, whereas the sensor 7y is positioned 
between the feeding beam 6 and the boom 3 so that it 
is affected only by an inclination change taking 
place about the axis 4 in the y plane. This 
5 simplifies the calculation, since changes in the 
angle values in the y plane have to be taken into 
account only in the angle values of the x plane, 
whereas the values in the y plane are correct 
irrespective of changes taking place in the x plane. 

10 Figure 4 shows schematically another embodiment 

of the invention, in which a sensor box 10 containing 
angle sensors is attached to a carrier 1, whereby the 
sensor box indicates the inclination of the carrier 1 
as an angle B 1 with respect to a line P defined by 

15 the force of gravity in a third measuring plane or an 
y f plane defined by the line P and the longitudinal 
axis y f of the carrier 1, and correspondingly as an 
angle a 1 with respect to the line P in a fourth 
measuring plane or an x 1 plane perpendicular to the 

20 plane y 1 defined by the line P. By means of the angle 
values a' and B f so obtained and by utilizing the 
turning angle of the joint 2 of the boom 3 about the 
joint 2 and the geometrical length values of the 
boom, it is possible to calculate the position of the 

25 end of the boom 3 close to the feeding beam 6 as well 
as the direction and inclination of the boom, whereby 
the position of a reference point defined in the end 
of the boom 3, that is, the joint point of the feed- 
ing beam, with respect to the hole to be drilled is 

30 known. At the same time, it can be calculated how 
much the y plane in the longitudinal direction of the 
boom and the x plane perpendicular to the y-plane, 
the sectional line Z of which is perpendicular to the 
plane of the carrier, deviate from the line P defined 

35 by the force of gravity. Further, the angle values 
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obtained by the angle sensors 7y and 7x can be 
corrected by calculation in such a way that the angle 
values representing the direction and inclination of 
the feeding beam are determined correctly with 
respect to the line P defined by the force of 
gravity. Thereafter the feeding beam can be directed 
by means of the control means in accordance with the 
predetermined angle values either manually or auto- 
matically. 

Figure 5 illustrates the operation of the 
equipment according to the invention by means of a 
block diagram, which shows how the gravity- operated 
angle sensors 7x and 7y of the feeding beam, the 
gravity-operated angle sensors 9x and 9y of the 
15 carrier, the joint sensors 11 of the boom, and the 
positional sensors 12 of the drill rod and the 
feeding beam are connected to a calculator unit 13. 
The distances between the boom joints and other 
geometrical data concerning the construction of the 
20 boom and the connections between the carrier and the 
boom are applied to the calculator unit in advance so 
that the calculator unit is able to calculate the 
required information on the basis of the position and 
angle data provided by the sensors as described 
25 above. The measurement and calculation of the 
direction and position of the boom with respect to 
the carrier are known per se and obvious to one 
skilled in the art e.g. oh the basis of US Patent 
4,514,796 or FR Patent 8200648, wherefore they are 
not described more closely herein. On the basis of 
the values calculated by the calculator unit 13, the 
actuating means of the boom and the feeding beam can 
be guided either automatically by means of a control 
unit 14 connected to the calculator unit 13 or by 
manually adjusting the control unit, whereby the 
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control unit generates control signals 14a such that 
the feeding beam can be positioned in a desired posi- 
tion and direction. In the equipment and the guiding 
method according to the invention , the guiding and 
5 control circuits are in a way divided into two 
portions independent of each other. The first portion 
determines the position and movements of the carrier 
1 and the boom 3 and the measurement and calculation 
of the position, direction and inclination of the end 
10 of the boom 3 close to the feeding beam, that is, a 
reference point defined in the boom end. This can be 
performed in such a way that the carrier 1 is always 

positioned in a horizontal position, whereby the end 
of the boom 3 is always positioned in accordance with 
15 the horizontal plane and its position can be 
calculated directly with respect to the carrier on 
the basis of the angle values of the joints and the 
geometry of the boom. Correspondingly, if the carrier 

is allowed to incline, the actual inclination of the 

20 carrier can be calculated on the basis of the in- 
clination data given by the inclination sensors of 
the carrier, on the basis of which the direction, 
inclination and position of the boom end can be cal- 
culated. The second portion of the guiding and 

25 control system covers the adjustment of the inclina- 
tion of the feeding beam 6 in such a way that the 
inclination planes of the feeding beam 6 are de- 
termined fixedly with respect to the boom in a pre- 
determined manner, whereby the inclination sensors 7x 

30 and 7y of the feeding beam indicate the inclination 
of the feeding beam by means of this particular 
system of coordinates defined by the x and y planes. 
If the carrier 1 is in a horizontal position, the 
actual direction of the feeding beam can be cal- 

35 culated solely by means of the inclination sensors 7x 
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and 7y of the feeding beam in the x, y system of co- 
ordinates or with respect to the line P defined by 
the force of gravity in the cylindrical coordinate 
system. If the carrier 1 is inclined, the inclination 
5 values obtained by the inclination sensors 7x and 7y 
of the feeding beam 6 with respect to the end of the 
boom 3, that is, with respect to the above-mentioned 
reference point, in the fixed system of coordinates 
can be corrected by calculation on the basis of the 

10 values calculated for the position and the inclina- 
tion of the boom end on the basis of the inclination 
sensors of the carrier, thus again obtaining the in- 
clination of the feeding beam in a rectangular system 
of coordinates determined by the line P defined by 

15 the force of gravity. 

In place of the separate sensors 9x and 9y in- 
dicating the inclination of the carrier, it is 
possible to use the sensors 7x and 7y measuring the 
inclination of the feeding beam in such a way that 

20 the feeding beam and the boom are fixed in pre- 
determined positions by means of mechanical limiters 
so as to determine the inclination of the carrier. 
When the boom and the feeding beam are in these fixed 
positions, the inclination of the carrier can be 

25 obtained directly from the inclination sensors of the 
feeding beam in the longitudinal and transverse 
planes of the carrier, whereby these values can be 
set in the memory of the calculator unit, and the 
correction calculations needed in the positioning of 

30 the feeding beam and the boom can then be made on the. 
basis of the inclination values of the carrier set in 
the memory as long as the carrier is not displaced. 

Even though the rock drilling equipment shown 
schematically in Figures 1 to 5 is such that the boom 

35 3 can be turned only with respect to the carrier 
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about a vertical axis and the boom is a continuous 
beam of a predetermined length without any joints, 
the boom may be of any known structure , provided that 
the angles of the joints of the boom can be measured 
5 by means of sensors attached to them and the 
geometric lengths of the boom are determined or, in 
the case of a telescopically extendible boom, 
measurable by means of a length sensor for the cal- 
culation. Similarly, the calculation can be effected 

10 mathematically in different ways especially when the 
inclination of the carrier is taken into account, 
whereby a mathematical reference point can be 
determined in the end of the boom, for instance, the 
position of the reference point with respect to the 

15 carrier and the direction of the plane of the carrier 
with respect to the force of gravity being 
determined. Thereafter the inclination of the feeding 
apparatus can be determined by calculating in a fixed 
coordinate system with respect to the reference 

20 point, or the inclination coordinate system of the 
feeding beam can be modified by calculation so that 
its vertical axis is parallel to the axis P of the 
force of gravity, whereafter the position of the 
feeding beam is determined in this modified co- 

25 ordinate system by calculating the angle values 
obtained by the sensors so that they correspond to 
the angle of inclination of the feeding beam. 

The invention has been described and shown in 
the above description and in the accompanying draw- 

30 ings only by way of example and in a simplified form 
so as to facilitate the understanding of the inven- 

4 

tion. However, the invention is in no way restricted 
to the above description. The construction of the 
carrier and the construction and dimensions of the 
35 associated boom can be such as required. The control 
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of the equipment and the alignment of the feeding 
beam and the drilling can be effected either auto- 
matically or manually, depending on the conditions 
and requirements in each particular case. When the 
5 position of the reference point of the boom is 
determined e.g. with respect to the plane of a row of 
holes to be drilled, the drilling depth can be 
determined by means of various measuring devices and 
reference means. The feeding beam can, for instance, 

10 be aligned in a desired drilling direction, where- 
after it can be displaced in its longitudinal 
direction in such a way that a reference detector at 
the end of the feeding beam is aligned with e.g. a 
laser beam defining a reference plane in a manner 

15 known per se, thus indicating that the end of the 
feeding beam is at a certain height. The height level 
can, of course, be detected in some other way as 
well. Thereafter the feeding beam can be displaced in 
the drilling direction until it makes contact with 

20 the rock, and by measuring this displacement and 
subtracting it from the desired drilling depth with 
respect to the reference plane indicated by the 
above-mentioned laser device, it can be calculated 
what is the required length of a hole to be drilled 

25 at this particular point in order that the end of 
every hole would be at the same height with respect 
to the reference plane. This measuring and calcula- 
tion of the drilling depth can also be connected to 
the calculator unit of the equipment so as to 

30 calculate the drilling depth of each hole and to 
control the drilling process by means of the control 
unit in a desired manner. The measuring of the move- 
ments of the feeding beam and the drilling machine 
thereby has to be performed by means of measuring 
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sensors which provide sufficiently accurate informa- 
tion for the calculator unit. 



» 
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* 

Claims: 

1. Method of aligning the feeding beam of a 
rock drilling equipment with a hole to be drilled, 

5 wherein the inclination of the feeding beam (6) is 
measured in the direction of two vertical measuring 
planes (x, y) at an angle with respect to each other 
by means of two gravity- operated sensors (7x, 7y) 
responsive to the position of the feeding beam, each 
10 sensor indicating the inclination of the feeding beam 
(6) in the direction of one of the planes (y, x), and 
the feeding beam (6) is turned so as to position the 
drill rod in a desired drilling direction by adjust- 
ing the inclination of the feeding beam (6) with 
15 respect to the measuring planes (x, y) on the basis 
of the values of the angles of inclination obtained 
by means of the sensors (7x, 7y), character- 
ized in that the angle value (a, B) indicated by 
the sensor (7x, 7y) is corrected by calculation in 
such a way that it corresponds to the actual angle of 
inclination of the feeding beam (6) by allowing for 
the influence of an error caused by the inclination 
of the feeding beam (6) in the other measuring plane 
(y, x) at an angle with respect to the measuring 
plane (x, y) of the sensor, and that the feeding beam 
(6) is aligned in a predetermined direction on the 
basis of the angle value of the sensor after the 
value has been corrected by calculation so that it 
corresponds to the actual angle of inclination. 

2. Method according to claim 1, charac- 
terized in that the position and depth of the 
drill hole are determined by positioning the end of 
the boom (3) of the drilling equipment attached to 
the feeding beam (6) at a predetermined point above 

35 the rock on the basis of the measured angle values of 



20 



25 



30 
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the joints (2) between the boom and the carrier and 
the geometrical dimensions of the boom (3), and that 
the feeding beam (6) is aligned with drill holes to 
be drilled in the rock wall on the basis of the angle 
5 values corrected with respect to the position of the 
boom ( 3 ) . 

3. Method according to claim 1 or 2, char- 
acterized in that the inclination of the 
carrier (1) in the direction of two measuring planes 

10 (x f , y 1 ) perpendicular to the plane of carrier (1) 
and at an angle with respect to each other is 
measured by means of two gravity- operated sensors 
(9x, 9y) responsive to the position of the carrier 
(1), each sensor indicating the inclination in the . 

15 direction of one of said measuring planes (x 1 , y 1 )/ 
that the angle values (a, 6) representing the in- 
clination of the feeding beam (6) are corrected with 
respect to a vertical axis P so that they correspond 
to the actual angles by calculating the influence of 

20 the inclination of the carrier (1) on the angle 
values (a, B) of the sensors (7x, 7y) of the feeding 
beam (6), and that the feeding beam (6) is aligned on 
the basis of the angle values so corrected. 

4. Method according to claim 1 or 2, char- 
25 acterized in that the inclination of the 

carrier (1) is measured in such a way that the boom 
(3) and the feeding beam (6) are positioned in a pre- 
determined position with respect to the carrier (1), 
and that the inclination of the carrier (1) in a 

30 plane (y 1 ) extending in the direction of the 
longitudinal axis of the carrier ( 1 ) and perpendic- 
ular to the plane of the carrier (1) and correspond- 
ingly in a plane ( x 1 ) extending in the transverse 
direction of the carrier (1) and perpendicular to the 

35 plane of the carrier is measured by means of the in- 
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clination sensors (7x, 7y) of the feeding beam. 

5. Method according to any of the preceding 
claims, characterized in that the 
direction of the feeding beam is indicated after cal- 
5 culation as a turning angle (d* ) about the vertical 
axis (P) extending through the end of the boom close 
to the feeding beam and as a direction angle (6) in a 
plane defined by the turning angle ( ) and the 
vertical axis (P). 

10 6. Method according to any of the preceding 

claims, characterized in that the 
sensors (7x, 7y) measuring the inclination of the 
feeding beam (6) are arranged to measure the inclina- 
tion of the feeding beam (6) with respect to the 

15 measuring planes (x, y) in such a way that the first 
sensor (7y) measures the inclination of the feeding 
beam (6) in the first measuring plane (y) extending 
in the longitudinal direction of the boom (3) and 
perpendicular to the plane of the carrier (1) 

20 between a first joint transverse to the feeding beam 
(6) and a second joint (5) perpendicular to the first 
joint (4), whereby the turning of the feeding beam 
(6) with respect to the second joint (5) does not 
affect the first sensor (7y), and that the second 

25 sensor (7x) is arranged to measure the inclination of 
the feeding beam (6) with respect to the second joint 

(5) in the second measuring plane (x) perpendicular 
to the first measuring plane (y) and the plane of the 
carrier (1), whereby the angle value (J3) obtained by 

30 the second sensor (7x) is corrected by calculating it 
on the basis of the inclination of the feeding beam 

(6) measured in the first measuring plane (y). 

7* Rock drilling equipment for realizing the 
method according to claim 1, comprising a carrier 
35 (1), a boom (3) mounted to the carrier (1) rotatably 
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by means of joints (2), and a feeding beam (6) for a 
drilling machine , the feeding beam being mounted to 
the end of the boom (3) turnably about joints (4, 5) 
perpendicular to each other, two gravity- operated 
5 inclination sensors (7x, 7y) for measuring the 
inclination of the feeding beam (6) with respect to 
two vertical measuring planes (x, y) at an angle with 
respect to each other, and display means (9) for 
indicating inclination angle values (a, B) measured 

10 by the sensors (7x, 7y), characterized 
in that it comprises a calculator ( 8 ) with a 
calculating device (10) for correcting the angle 
value (a, B) indicated by at least one of the sensors 
(7x, 7y) by calculating so that it corresponds to the 

15 actual angle of inclination of the feeding beam (6) 
by taking into account the influence of the inclina- 
tion of the feeding beam (6) in a measuring plane (y, 
x) at an angle with respect to the measuring plane of 
the sensor (7x, 7y) on the angle value (a, B) of the 

20 sensor (7x, 7y); and a control unit (11) for aligning 
the feeding beam (6) in a predetermined direction on 
the basis of the angle values corrected by calcula- 
tion. 

8. Rock drilling equipment according to claim 
25 7, characterized in that it comprises 
sensors (9x, 9y) for measuring the inclination of the 
carrier (1), and that the sensors (9x, 9y) are 
arranged to measure the inclination of the carrier 
(1) in its longitudinal direction in a third plane 
30 (y' ) perpendicular to the plane of the carrier and 
correspondingly in the transverse direction of the 
carrier (1) in a fourth measuring plane (x 1 ) perpen- 
dicular to the third measuring plane (y' ) and to the 
plane of the carrier (1), and that the sensors (9x, 
35 9y) are connected to the calculator (8) for cor- 



WO 92/06279 . 



PCT/FI91/00306 



22 

recting the angles of inclination (a, B) of the feed- 
ing beam (6) so that they correspond to the actual 
angles of inclination of the feeding beam on the 
basis of the angles of inclination (a 1 , B 1 ) of the 
5 carrier ( 1 ) . 

9 . Rock drilling equipment according to claim 7 
or 8, characterized in that the first 
sensor (7y) measuring the inclination of the feeding 
beam (6) is arranged to measure the inclination of 

10 the feeding beam (6) in the longitudinal direction of 
the boom (3) in a first measuring plane (y) 
perpendicular to the plane of the carrier (1), where- 
by the sensor (7y) is positioned between a first 
j oint ( 4 ) positioned between the boom ( 3 ) and the 

15 feeding beam (6) perpendicularly to the measuring 
plane (y) and a second joint (5) perpendicular to the 
first joint (4), and that the second sensor (7x) is 
arranged to measure the inclination of the feeding 
beam (6) in a second measuring plane (x) perpendic- 

20 ular to the first measuring plane (y) and to the 
plane of the carrier (1). 

10. Rock drilling equipment according to any of 
claims 7 to 9, comprising sensors indicating the 
angles of the joints (2) between the carrier and the 

25 boom (3) and the lengths of the geometrical parts of 
the boom (3), the sensors being connected to the 
calculating device (10) for calculating the position 
and direction of the end of the boom (3) close to the 
feeding beam (6) with respect to the carrier (1), 

30 characterized in that sensors (9x, 9y) 
are provided in the carrier (1) for indicating the 
inclination of the carrier (1) with respect to the 
force of gravity in two planes perpendicular to each 
other, that the calculator unit (8) is arranged to 

35 calculate the actual position and direction of the 
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end of the boom (3) on the basis of the angle values 
(a 1 , fi 1 ) of the inclination sensors (9x, 9y) of the 
carrier, that the measuring planes (x, y) of the 
feeding beam (6) are determined to be parallel to an 
5 axis (z) perpendicular to the plane of the carrier 
(1), and that the calculator (8) is arranged to cal- 
culate the actual position and direction of the feed- 
ing beam (6) with respect to the direction of the 
force of gravity on the basis of the angle values 
10 (a', B 1 ) representing the inclination of the carrier 
(1) and the angle values of the joints (2) of the 
boom (3) and the geometrical dimensions of the boom 
(3). 

11. Rock drilling equipment according to any of 
15 claims 7 to 10, characterized in that 
the calculator (8) is arranged to indicate the 
direction of the feeding beam as a turning angle 
about the vertical axis (P, Z) extending through the 
end of the boom (3) close to the feeding beam (6) and 
20 as a direction angle (6) in a plane defined by the 
turning angle Q*) and the vertical axis (P, Z). 
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